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(57) Abstract: 

The present invention, generally speaking, takes 
advantage of the foregoing capability to determine 
and display the X,Y location corresponding to a net 
name, by translating functional test data of a digital 
logic chip passed through a simulation model which 
identifies one or more defective nets on the chip. 
The defective nets are processed against a 
database of the foregoing type to obtain X.Y 
coordinate data on these nets, allowing them to be 
data logged as physical traces on the chip layout. 
In accordance with an exemplary embodiment, this 
mapping is performed by taking the output from a functional tester and translating it (126) from a list of 
failed scan chains (124) into a list of suspected netlist nodes (129). The X,Y coordinates of suspected 
netlist nodes are then identified and stored in a database, providing failure analysis and yield 
enhancement engineers a starting point for performing failure analysis and for immediately understanding 
whether in-line inspection data can account for a given failure. These nodes may then be crossmapped 
from the circuit design onto the chips layout for each of multiple photomask layers within the design. 
Detailed failure data is gathered and stored at the wafer stage as part of a comprehensive program rather 
than on an as-needed basis at the packaged part stage, A voluminous amount of high-quality data is 
therefore obtained in an entirely automated fashion, as opposed to obtaining a comparatively minuscule 
amount of lesser quality data in an exceedingly laborious fashion. 
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^-2002-0008108 



fe i^fe, <a«^^iLS O^o} ^o^fe MIS** ^1*}fe ^l#eflol^ £lf f-oJf^^ C|*lfi fea] $ 2] 

Cf. oflAlajO] ^A]cflofl S^}^, Aj- 7 ] o. ^g^ja^ ^^ }jL -^(^-g- ^ ^OjS. (124) 

AJsfl «-A1^ ^Sg§}7l A1^^J4 - O^O]" ^A} Cl|0]El7> AjBfl^ + O}fe*]ofl tfl^- ^^O] o|*fl 

# <f\# a] 4^^. ^i&i}. o]s. ^.c a^}^ 2+ r}^ iip}a 3 *^ a o v 71 ^ elM <>).-£ #3 # 

Ai JiCl-i^?l B.S.=L^2] Jfg-AS-Ai $go]s| ^HA^ ^^SlJl A^V^Cf. nfl-O ^E. Hj-Alo.^ 



5= 12 

ABo]^ 

aV£^|, E)]a Ei ^ ^sfl, ^a}_ ^ <q]o]2) 

7l-£ •§•<>) 

fe ^-S- ^3 2)S(IC: Integrated Circuit)^ EfiS 4iHH^H Al^egs.^ g.^ ^olcf 



^ ^]0lcf. Cl^)^ tiV£^) ^S-O. jgjj,^. ^ S E^ol ^S-^. A}-§-iy>Cr] ^ ^^^S-ofl ^ «fl ^^^t^ ^ ^ 

tfl^- tfl^H^ \+0lA^ O.^ Ei]iE^ ^^) (Design p or TesJ; DFT E)- ^1^-) 0. S ^^^1 a.o>7}- UfEf 

'H'S DFT 7l^fe cfs- wj-^ o_ S i. ^Afli^- ^ Aj-7] <5JY# ±iJl glfetil A]~g-Sj;*l:5L Ssfe §)-i4 c>l 

^-3) « ^l?]l-(Scan chains)" # ^>7l ^ ofl a^^]^ ^ i^cf. ^oloV^- ^-s.o. ^ a|^s ^^^ofl b])^ 

A>-g-^cf. a o v 71 ^j^^o] ^ efl olo>^^ tflEEl^HCNetlist), ^, - efl^ ^s. ^ zil-^ a o v^^^ 

S S^rCf. a o >7] n]7>olo) ^cj- A o V 7 l ^-&-a- " ^Cf(^, Aj- 7 ] ^-1^^^ 

B))ol 5 £fe T^iH^l o1e)*V ^«fl A>-g-5]^ «>q-^ i^o] GDSII iE^ojcf. 3 ^ p}i 3 

>ife i£^>i 3 (Photomask) ^7] ^-fr a^a]-^^^ a>-§-s]£S. ^-cf. 



^]5L£l ^ feS] ^11- ^ a-i. ^aJ-jeuIeI^ ^ Efl^^^- |AS ?Vc}. AJA]. £u )Ei^fe •• o]e>o](ln-Hne)" 

a o v W ]s A>-g-*><^ ^«§slJi r a^av Efl^tg^ » e]- (End -of -line)" tfl^H a}^-s><^ ^^^4. ojafo] 

^Af ^-Hlfe Hl£*fl ^Olsl^ ^Al-SM. 4 V 7l fllolS)!- Z}-Z^ n o^o,] - a jj 7) )^ ^^o] ^ A^ ^ J^s^ ^ 

Efl^H ^Hfe ^#*rJI aJ-7) ^l-ol •■ Al^^-g." 5)fe «h£*fl ^olais.o,) tflgji , ul;AE (Binso 

rt) 7lfe ^AE" g 7lfe Hfl^E^ ^OjjA^, 4S#fe Aj-71 ^olfcHl 4E1- (^}^^ O.S., 7j ^ 

°11 A"| Aj-o]^ ^^r^l ^Al§}aD" ^c(binned)" 
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^Pj ^ ^7}o]<>1 ^ ^sfi*^ ^o]^ 3Kl*}i5| ^tf. ^Bfl ^-Aj^ o. S a] (Bin) 3 = Hi} *M|# 

^3fl ^iL* €-8.3. *M2E S-S-cf. Aj.^^ 7J}^ s}es.|. ^flEfl^E*^^. 



^jes} ^#fe, ^fl-aj «fl^^is] ^ ^nflS-^l ^*fl £-^°fl -g-ol^f. ^fe A oM uflJiej ^<Hl 

7 r ?lfe i^^-^ 7>;<fl Bfl^H (Built -in S eif -test, °l*r BIST^r ^ fe^*- 2.^-^. <^ 7j -fofl u}-, 7]fe 

Efl^s Aj- 7 | ofls.^ ^Aj-o} ^ll^ » a) (Bitmap)" € =t 5a 1 }. ^3-$ am^^^H, ^7l^<y aj 



#2fl^ ^jie} alsTg tfli^ofl tr)-^- ^ -£ £*fl?m. 3H3]±e ?]2r?l ^R-f^ ^l3.<3) ^ 31 

^(2)-^ 41 3.1) <#2£ s^ofl ^ff H>^rf. o]5fo] ^A}^, ^ &6\ t KLA ^S(Tencor)^-^El <=>] -g-7 r W KL 
A21xx a]e^<4 Q*. ^ av H ] 4 Al-g-^la} *H8**]:E S.^cf. oleh-y ^A>»^. ^ ^ x, Y ^*]» 

a«"«rfe ^ 4^** ^tr*}. ^ ^ -8-71 ^ Jife <g£|Sl 4a&]?r §0^ ufol E EflHlf^l (Knights T 

echnology) °A ¥r ^cHr^ ^ ^ofl 2] *f) A}-§-S^ i^J^S. #^€^1^ 2-€-^. ^91^ 7)-^- 

Efl^E ^-u] (Automatic Test Equipment, ATE^f ^1^-)S fe BlliEll- a>^-s-><^ ^^^cf. Aj- 7 ] E fl iE 1 

fe -Sail* ^125] ^^1** ^'t^-cf. olel^- vgjife x, Y 7j*v ^^11-^: ^«s> 7 l ^«fl ^el^tf. a> 71 x> y ^ ^ 
iLfe ^ ^5^7} SLErtt. <=1^°1 ^ 5f?]^- ^f- ^ife Aj- 7l ^ ^.^ 7 i ^-vfloflA^ :§-<^ 

i^o] 7 ] nflg-ofl, 3:1-^ l-tiLHliH]ol7> •• ^e] (Killer) (4^7} 7lfe*M $^7fl * r fe 7i^l-)o] 

^t* S^Cf. If-*), «VoV AV 7 ] ^ ^^s-o] ^^1*)-^, A o V 7l ^ Aj- 7 ) 



nllJ2.e] tfl^V ^ A]^ 7 >^Aj^ aV£.^) aJa> ^.^-s £ ^ ^o1h| 7 >^- ^-^-.(p^^^A^ ^ ^ 

cfl aallr^r, ^^^1 ^cflal 7l#* c^^SM ^sfl ^gj^?> ^l^e) ^=-°fl ^^afliji SX^. ^ ^ 

°1 ^At^ois-^A^ ^^.4. DjaLe] ^i-o] ^cfl# ^jsflA-l, oleio] ^ A > i-i-o] efo)^- 7 )^ Efl^ 



^ ^^"^(Deprocessing)" «o V ^* ^ 514. -*7l ^4 >3^ofl fe7l§M i oljAlu|^s.^ Aj- 7l a q V 

7) ^Bfl7f ^r^^A^ ^^l^xl!- (C41^ S.<^ i ^^Ajel^A ^ ^-^ fz[ rf 7 ^) i -) ^ 014. 



e^cH], ^£^1 AV^ifl^A-1 fe^ AjAl-^.s.^ 4)1 ^(Market share) 7> 37fl ^7>€rM, & v fe ^ " fe^l - 

* ^^#(fabs)fe 4 V 7) AV^^^jAi cfv^Tj- 7fl^€ ^ #Cfl 7l^#^ Aj-^^. ^ OJ^ Aj- 7 ] 

- 7j§- ^tfl ^7]^^^ ^Ji^ AgAV=,S-^ ^-g-s>fe 7}^ ^AVoflAio] Aj-cfl^S.^ HlH^V nfl A] zV*t 
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4*^ 4°1 (Die) MHH #b]^ 2HES°fl tfl$ ***r*l #fcch 



31 S^W^** iff^lt aa^, Ji-f- ^afl Sl7l nfl^-ofl a o v 7 | ai^ ^ 

^l^S tfl^E ^S-o} Aj-J^]^ a »| ^^^14. ^"7) ^s)7H 7>x]fecHl > S-^ ^1 o| 

JfA> # ^ Oj^5)fe^.^ efllgofl ^A]71X) AH. 3)| 71^1 ^# O^S. 3^71^1 ^-fr o]^£q. ^««>^1 S.^-. ^ ^b)) 

*v rfo]^ 7fl*fl3-* ?>3 4i3*r*l **>fe 3* i^4. 



44 £<>1 t^€45i .£€-4. BIST(i^) ^^»* 7Wfe s})7lx)^ ^|l;fe 31^* Af-g-*>^ e])ah^^ 
i:7jfl Ajsfl OH^fe 7.}^- Efl^s 3fl^ a|aJ (Automatic Test Pattern Generation, <>14 ATPG4 ^^J-)*, <^1# &<H, 
^-71 BfliEH ^«fl 4-§-^fe ^|iB 3fl^ s^l-* ^^*r7l o]^^] A}-^ ATPG »ofl ^*fl 4"g-€ ^ olfe s. 

^O-S. ^€14. ^71 ATPG »fe Sl^5]fe ^3fl icH-S, E^S ^EfloflAio] ^(JE. 3) ^- A]igS>7l sf\^cx\ Aj. 

7l £1^4 Efl^e tH]o]El#, Aj-7] Efl:i E afl^ ^j<y e)-^^^ ^l-q- o]Aj-^ ATPG ^ 2.f#, ^ c)x><y cflolEi 



i«Bfl 0 ltfl°11^ i?lS ^ Wnmi «-o.S.^ 7f^-^ o. S o)fe a](Focussed Ion Beam, °]*} FIB?} 

91 M-^lS EflH^S-^lSl Hefl-y^H ?11 i= (Merlin Framework CAD) tfl w]7flcl^ t^l^f. A oM »fe uflSel^S ^ 
elMor* ^-a, ^ ^3-7] ^-711^ ^jif «-^Al7lfe S^-^-S 4 < a#* #1§>J1 5^1:^ ^l^^ 1 ?5f 7^^ 14 
e>lS--=-^ ^r<as)-^ cflolEl uflol^l- a^a^^cI-. c]^- Aj-Ail^Tllfe 5. 4» ^-Srl-^, o] e] t.1 i-f^S tflolEi 

afloli* ^^*>fe ^A>7 r 7M)i5}7l) i«fl^cf. SPICE- MIS el^Sfe (^AsV^) ^^-*V vilEelis £ 
^515. 'S^n}. ^^(Schematic Verification) dH^] Hflol^S^-ElS] cflolE|fe 51 a> - %3i SfUl-, S^>- 

^-2: tflS^ ^ tflS ai«x>1-* ^^-*r7l fl§><^ (^A«}cfa) ^$^14. Cflolo}^ t1lo]Elfe (^A^l-cf^) ^ 

r& v\7Jf^9\ eflolo^ i5() ci S ^^4. M D J31 (Mapper) ^Hfe ?fl^ vfl«l Tfl °1 &-%-*.g. 0)0^1 ^lif 



t^5l Aj-A^^V Ajtg 



^^r, ^sl 5>q- ^^-safe MISS* ^^s}^ Ai^-eflo)Ai ^z}^ ^x]^ feel 

7lfe tlliS tllolEll; Bi^^-jOSM), t1)E o}s.6)\ tfl-g-§>fe x, Y ^H*l«- Cli#efl^l*fe o^o^ ojav 

ol-g-flcl-. a o v 7 ) ^^-olfe tllSSfe o)s. uflss.^ ^^-X, Y 5rS cflolEll- S3S-s> 7 l ^^>al o] ^ ^Eflo) ^ o] 
El Hfloli^ cflsfl ^El^fedl, o^fe n»ol ^ Ello|ot^ AVo] ^-^^o) Ejflol^^Ai S ^z^ cfl o] ^ 7 > *l-g-* 
4. ^l^l^'?] ^AH)oll ^7) <g3§fe 7 ]- BjiEjs.a.Ei #^-§r #) *f al ^3fl*l >,7J} ^^2] 

-?-e1 slAj^e^ o. ^eeliE t£tsi el^ES. «]^^-iLS«l ^^€4. ^-4^-, s]^^i\^ tilHe)^M x, 

Y 2Hf^ t1lo]El «flol^^A-1 A]tf o^fe Ajsfl a.^^ <a^U|oll.oJ|7)l -AJlfl 

47] ^ A 1^^4 " ?]er?l" 3A> t1]o]El7} ^^x] AJ^^ ^t^^- - olfe^Hl cfl^ ^4^?1 °l*fl# ^1^^* 
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^l^tVcf. =LT$$ °H 2cE.«>g- -MTfliflSl 4 ^ SS^a #4 W ^2) #2} ^-7] SJ5. -gTflS^- 

H£^^2] ^-$o_5.Ai $flo]3) tMHM ^33^ 7^^l4, ^S-S., oflfe iQfe «J-A] o. S T^fe oto) ^3.3 

iS^ffe cflS^ &fe <y=^ Jlf-^ «^| 61^71- Sims T^S}-^ #^1 s3fe«<4. 



£ lfe 7)*l2l ^2.21 H]Eig n^A *S.o^ ^.^^olcf. 

£ 2fe 71*1 <q £ 7 )*\ ES^i l-^olt}. 

£ 3fe sjS 5-^ *S-*fEi SS.^ oflAl^o] ejiHol^. 

£ 4fe CAD VflHl7llo|^6)| 7 ]x)si\ l%o]tf Vi\)o} + 7} -fl^fe tg-^-g. 5L*im c-1 #*fl^ JLl-S.^ cf. 

£ 5fe 1^1 21 *v feel *g ££^li *«-2l ^.s. S oici-. 
£ 6fe feej D J =S^li *-§-2) <a«V3)-^l S7-]olcf. 

£ 8fe «Sl* *>S2} ^H*}. 

S 9fe €# ^^2) o}Ht}. 

£ lOfe feel *»2] c)l<y-^o] st-H^K 

£ life fe oj^ Al ^cHi ^e) D j a]^^ STgolcf. 

£ 12fe feel ^ ^sl o)6fl§Vfetfl fe-g-*V b) ^M1*V £^;E°lt}.. 



t^fe, ^ sl-14 o]a o vo^ ^^o| fe i-ilS*-g- ^ll^fe a]1-^o]ai l-s^fe c]*H fee) 

7lfe Efl^S HH&lt- »}^^-o. S m) j vflE oj-g-ofl mlfesffe x, Y ^^*>ol tli#3Hs)-fe o}^o] <gav 

ol-g-^4. Aj- 7 1 ^^fe tflES-fe LflEE-g. 2^X, Y HH^* S|fe§>7l o]# ^EflSl t-flo] 

Ei ufloiio!] cflgfl ^ej^fed), o]^fe ns.ol ^ eflo]o>^ aj-o} -i-s^o] E^H^A-i $]o}k\ 7 } *J-g-«r 

Cf. 0|A)^O] ^A]0}10)] SlsVg, Aj-7] E)]A E ^U El AJ^^ 511 9J 1-21 El^E S 

^-&1 sl^^elfe vflEelie ^^s-^ 2]ae S t£<3^-o_s*1 ^s^tq-. ncf^- ( ^l^^e-lfe illsejAE i^^s.^ x> 
Y 2}-Sl-fe c-)|o]e] tHH^oflA-l ^^£)al 7-1 ^-51 fe 01, o]^fe ^sfl £-^4 tfj^ q a] s-ofl 7)) ^sfl g-Al^ 

*V7l fl^- Al3|-^4 o]^o]« cflolE^7} Aj^fl^ A^ ^ ^ ^ 5lfe^ofl tfl# o] o]«fl^ ^ ^ ^1^^* 

7)1^^. ncffe a.j=lrfe ^711^21 4 Cf^ #71 ^21 21] o] o|-^- Aj-o) a q V 7 ] S) S A^^^a 

#JL ^^SS^IS £fec}. #^1^ AJs)) CflolE^, 3}A5lfe 7^^- 7)^SS>oi 3fl7l^l^ Jf^- <a-7fl°)H ^4 £f7j o) 
« 513.^21 JjL^^Ai ? flo)a| ^T^HlAi ^^JSlJl A-l^Cf. nBiSS, nflfe ^fe Hj-i] O.S HlJE^ ^ fe oj^ x-)#^ 
01o]Ell- 5lfe*l-fe T^jq-fe cfl^^^S, #fe <y:o^ 2 ^ EllolEl7> ^«>^A5L 7}feS|-?l "o^iLS ^^-^cf. 
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£ 5* fee) ^ H-S^io)] *^-o] _£A)^t}. $flo)3)fe EfiS ^tf)§)-fe 

7}xiQt±. °lef?](in-line) ^A}fe 5. i^f o)^ofl A|^<g ^ ^^li}. Aj- 7 ] 44 o) u) 7} fee] *)lf- 

0)3. D])j£e) 7^0) o}^ 7 ) (end -of -line) ^Hfe A o Vc> l ^KK °lSr 3 ^4*1 ^S)fe a>£)- 

SM, ^iSfe " ATE HHe)^.;}" 1- ^^*Vc}. av 7 ] ATE cflol^S.^iiZ]- cfs. ^jijg. Af-g-^c^ ncfg. ^ 

^1 A ATPG »* -4-g-*H a oM ^ #74)fe £14)3^ ^3fl e)^£» ^^-t}. A o v 7) ^Jife 

X. Y ^*ll-8r ^t^>7] 4J^1 ^-7)1 ^e^t}. Aj- 7 i x> Y ^ ^jafe <H>3 w r er<a i"?, <^1« 

1:^, -t 1 * S^-^-S J2.€-cf. °]e)-?] *I #^ ^£.7} 2.*%°] 7) nfl-g-o^ 1^ i 

Bl^o] 7 > s?=-Jg*l;£ ^efeti), 0}$^ (killer) S«-#°) ^71] i]l£)£-s- *)-g-?}-i4. 



^4 cfloiE^ fee) cfl #ej*| al^^r, <*|7Ha) fee) 'SilS.Ai 7]^i^ hs.^)^oii o^sil t^ch feel ^ -gsfl vi)s 
el^H i=.^l-2) a o v 7 ] x y ^ifo] ^.a|s)£s. sj-g-^c}.. aj- 7) fee) ^ *]^$°\}^ 9] v]\o}^ <y«i-^o] aA ) 7 > 

£ 6°fl ^)^. "Jfe $llo)2) . eflig 7)^- Bflie^y.^ Al^^fec-ll, n^fe 7 ]fe Eflis ^ ^Wt)-( 

"A* ASCII J*«i). 7)fe Efli^ ^ j^o) as_S)SJ C f 1 g i 7)7)^ B^S-o). Aj- 7 ] 7 |- |4 f A 

^e]Sr3i -S^l ^ £fS2) 3^ ^3^)$ A]jrs.o} e)iH S ^^fecfl A >-g-^7l£ 

#<a*j?l S^S. ^Tfl SL^-jr &7}x) »^ ^JE ZL5fl^i(Mentor Graphics)^ 

il^i^(FastScan) S)S «-*) 



A 0 V 7l 7)^ Efl^JH 3l)-0jfe S)S $A^ # ofl Oj^^T^ Aj- 7 ] S)e, 7l ^fe SiAjSjfe ^2)) ^5^-0) 

Aj-7) o^Aj^fe vi)Ee]^E BflE^l-o) AjBfl A) ^fe ^ig£fe A> 7 ) ^ 7)1 £f £fe A llr5flcl^ 3-^ E)- 

2)^?!-^. Aj-7] S) S ^7il7>o) Oj^^ ^7i)^ ^^-*>3I J:#3<?] ^-^^fec]) 1A3)C). 7i<>-6]] o) 

<H-*1. ^43s)fe ^3fl ^e)1-£) ^af S)^ &^|* -£L^p-£)fe AlTiAMofl ^s.*>7l ^*>o^ a^ 7 ) 



^7)1 ^)%M) ^11-eflolAi O^Aj^fe ^3)) l1)Ee)AE t^S.^ ^^-^ ^^ 7} Olfe n>SO) 

^■S A R>-a- %<L3. Si)5.^. ^ ^-o]_ 5)5. ^741x>7> -^3))^ cfo) ( die ) ^S] A)^-el)o)AJ £t||. 

^^)*>fe ^ 27))^ S)4)S)fe BflE-)!-^ ^A^^ 7 ] -^J*fl ^7.) ^-AlTj-^l ^flcj-. o] e^V U o V 

^"71 3^s_ ^ f-o) O.S. 5)S ^741^ ^^)Ai ^fe 04^.4 ^Al^-tf. A§AV <3)o)3) 7 }~g. ^^-(fab)tfl^ 

71^ EjiE c-1)o)^l- »}^*r7l ^S>^ a o > 7 ] Al^-sflo)^ ^0. A )7)fe 5J^, S)^)s)fe ullse)iS t£f2) #^ 

d)o)E)iE^o) AJ-7] ^7,)^ 32, ^#^7^1 JiCf D) ^0>7)fe %0]o] ^Cf. fee) ^Jg^- TJ-O^O) ^A)7> ^2fl Aj 

it ^1^^>7) ^^<=1 ^4]£)fe ^2fl tHffi] £)^S7)- D] ^-O)-^ ^(C4)# ^rO), 3 tj)^l 10 ^1-^7)) 

°leHr 53* ^ol^xle)-^, a?a> ^0)3) 7}^ ^^-ofl^ ^*|E)^ a o v 7 ) A)^-eflo)^ j^fe ^tflofl ^3)]^. rfo)^ ^lcj- 



7fl^7K AJA} 7>-g.^- 5)-g-<5)-7l 4^*H, ^7l A)^-eflo)A4 2_^fe Ufl ^ SLjr £ fe tffl^ef^c £^^7^ ^^S^^S. ^ -g- 

^cf. ^53°fl s)«B ^o]^^ 1-7Vaj^o 1> ^)#Ajoi ^e] ^ ^4»a) ^^^o] (enterprise . wide)i ^ A]7i g. 

«1)7> t^^Cf. 



BflA) a^oflA^ nfl > 7^7) Al^-eflol^ £ ^o^ # ^fe S ^ ^oj i-JIJ^S^ o^,} B}^ 7 ) S Tfl^^flAi 

^^cf. ^7)7} fe <&^<Q, M-o]A EH)£ifeS.^l (Knights Technology)^ ^(Merlin) ?1)S(CAD) E-i)a)7flo) 

7d Sefl-afla 4i.HHfl)oH ^sfl ^11^4. ^-7) «Bfl<g^|H iSS^IHfe A o v 7l ^°13)» eflo)o).^- tflo)E)l- Af 
-8-*>°^ ^Ajj^fe Ajsfl ^tr-o} tllo|E|iE|| #e)^^ h)H c J SI?}-, ^71 He)l<a^H iSS 

^I^tt, £ 7°fl Sa)^1 to], aj-7] #e]^-y HlB-Qo) efloio)-^- e el) o) ^ ( trace) ^.a^ Aj- 7 | ^-^ eflo]o).-g. a o v^) ^ 
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A cM g-el^Sl Hlsifl ^life fe 0 o t£ r < a^ ^r-lr ^r^^V *4 Sfe ^§r fee] IrSS Jiifl^^S. Sfet]-. fe-§- fe 

51 »*fe tJ-<#«- &&^r, *\m «-<H, 1^ flo^H*. ^ *}Stl: afl^^r. 5L 8<H1 <^1^ S 

* *rH»(kill ratio charts)fe fee] H]£^ ^^«-ofl cfl^ ^# °fl *]# (matches) ^ ^ 7>-&]-fe E)] -fi»g-S>th 

€€4^, HlS'S HH^fe 3# HH*I« flfe cf<g=^- #3 ofl# #o1, KLA ESDA 

S. o}e^ t^]o 5i feH ] tife]E]<2]- ojefo] Efl^E ^o]e]^ cf^- ^e)^ ^ 0.5. 

^^S. 2.fe4. 



fe^ ifl HS^lifi] tflo>^Ol &A]7} 5. WO\] £A]^C].. E|AE^ 4 t}o]S. o]^ EflolE^Zll-o] A^(a}l-i. S-o] 
:nfe^fe feefo]^, Q*. ATpG ^aeo,,^ Bfl^l^S- ^^§1-^ -fj-^i Hxfl^cf. ^o] 7]fe*]<y 

7^fe4<fe Aj- 7 ] ^ fl*fl S^S-fe dlo]E]5.zife A]~g-^ ^ &c]-. ae^, ^"71 tflo]B]S.^.l-^| fe fe^fe 

Apfe* fe -^71 A^fe o)S. EflolE^Z!^ A]^ A]^-EflolAj £ D JJO S a] ^ ^-t}. i^e] nP o_ ^ L |EE]iE 

icSl:^ X. Y 4Stt ^Sfl Aj-7] »£<*fe cflolE^nl:^ *|7fl cflolE^ Af-g-^tf. *1-7H c) #fe*l ^^gS] 

fe «W Aj-7] fee ] ^3] (mapper)^ S]Sfl Af^-^ aJ-j] a^^) c]]olE]ir l:^, GDSII efl ^) ^>>* 2)- o ai-^B] 

^ tflSe]^H tflolE^ ^ LVS(Layout Versus Schematic) ^o]e]# i^7-l£ S.^-cf. X, Y dlflE]7> 

A o V 7l X, Y^-a HHBlfe ^ €-^4 $A^ ^ o]sfl Aj-g-^7.1^ ^3fl JJ-Sfol iL^- Cfi: ^. 

Efl^e]^- =S.Afl^O]cl] 1^, ^ g-A^^ ^ A ]7> cflolE] jg.^-AV^-S- 7>^Cf. AJ-7] i^e] D J xc^^ife §>7l ofl Ai 
t§S]^ BVSf ^O] ojs. ^ AR > cjo] E] ^.^A>*J-=-4 ^^-4. 



£ ll^r #S*>^, fe ^-^£] <a i=Ha)H o]^_> ^e] ^ Al^egs] JE^o] 2.a]^c]-. £ 10 4 S^sl-o] o^o]] 

fe Aitt](^l^ S-c^ 31#^7J1, ^efo]^ ^-o. ATpG ^SE^IO]!- Ajsj^ ^+ A-]tH)^ Jitfl^C}. fee) i^^-, 

-a^sfl HlB2]iI X, Y ^:^Al ? l7l ^*><H a} -3^ tfl o] e] sats)- ^} ^}o]^s. A>-g-*Vcf. aj- 71 ^ 

tife M-^lfe tfla*e^7lo] ^ ^e)7]-fif ^-fe ^ ^-e) tfl^Ei ^0]^^ ^jg-^^jE £^4. 



^-7] ^ ^}«7lfe ol^^fe ^1?J- eliEfi K ^ TJ^- c-)lo]E] i^AS. AJ-7I |42jo] ^lcf EllolE]fe 

Aj-7] -fe§; ^2]^> t-flo]Ei H])ol^^o| o]^o] ^ A > tfl O] E-] 2f ^^C}. o| A] ^ o] ^ A] o^] ofl A] , Aj- 7 ] ^ Cj] o] E] 

Hfl^life 91^91 ^ rj\°)B\S$ fee] ^ cflo]E-|l- ^B)]0]Al7]fem] Af-g-^C]-. Ojcj. Aj.7] 0]e).Ol Cfl O] E] <^ A 0 > 7 ] 

fcS] >3 t])o]E|7> ^-f- CflolE^ ^)o]i Aj-O] £^0 S ^^fl^]-^, Jl^-(^]» #0] j NT) 7flt]-g- ^^E]l- 

aHH Aj^§>i. ^-i: ^e]7> l-e]-ol<>iH4 £fe fs}^! 4iHS7> c]-^^ h 0 >^, ofl-i- e-o] ^ol^^s.^ efl 
Eflo]E]2] ^a]^ 7]-fe*V^l *rfe3) A>-g-^x]£ 2.#c]-. c]^-ol j d]o]E]ir $\°)^ ^fe# 4 0 1*M)'*> 



Aj^^l afs]- ^-o] > Aj-7] ^sfl l= 5 flo]i7> JL^ ^fl- £. v X<>-£. 'S^s]^ §fe i^^cla]- 7>a]^ 

91 JE-i-o] fe^-^c]-. Ti^- nfl^l^- ^^-l-(<ye]-ol)5.^-E] fee) ^b] Heflo]^ aj-o] ^.g ^]^^]s] a^7> ^o] e ^ 

5L^4. ^# 4e] 1-l-fe Dni^^i Tj-g-s.^. ^)7^>7l cflo]E^i- EelfEl 
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^Kr^l #-8-*^ Sft^. #^ ; ft?i *]S#(hits)* 7>^i ^^-i-o. ^ FIB(Focussed Ion Beam) tj|n l7fl 

^ ^*^(de- processing) * fl* ?flS mulTflol-S a^ojflns. 4 A 1 3^*3 ^ 5ll4. #7l 

<H"3 ^# 7># *}Tm<& 7}^o) 5flfe*|* l^S>7l ZLelJl ^# 37) £fe #5. «.A>4 ^-o. ^ 



^Al-i »JiS^2 (Texas Instruments) ^r^ #0^ T^SlSW. ^ T^-Sl #Afl^l 5}^ £ 12 

^ -ai"^ 3. #0}Z}_ T£#o) Aj-« fe ^ 7 ]X1 ^^ofl ftig^cK ^eflo) ^7]^ 2)°fl «l*fl 

£ 12°11^i Sfl7l*l€ ^j-^s. ^ ^loi^i-oi t^h^ 3H1 ^^-§>er. ^Efloj ^a> ej-y^A^ § 

^ l=b£# » -^1 ^(go/no-go)" HHelJiH} dH^S ^s.*>7] t±o] Efl ol^- 

4 Sfl^T ^^7]fe, *)lol3) Aj-O^ JS.^ t^ol^ Efl^E HH^} #7l ^B^X> cfl o] Hflol^^o) 7§ ^-*V T^-o] 



#7l s}^-^ Aj. 7l D)S n S i|A ^^^14. ^Jia- tflolElfe tfz|t§ (polygon) ^ ^sfl s. 

71 7] ^sfl 0 l^°fl #7] «11 o] ^ (j^ 4)^ tflsfl ^-§: ^slW. °1» t}#^ ar-a-i-^r a>e)-i=l 5.^^ a 

^ «# ^air-ir ^^-§1-71 ^sfls 5L€r4. 

?i#«r ii^ a^rfe ^^^l- 0 !! ^«fl 3>l£l:n, ^- ^^^1 5^#1:S1 °1^1S1- rt^Lfloil ^.^ £ s. 

(57) $t»-3 ^3^1 
1. 

HVi^l S)S#2l EfliS^ ololA^ xV^S)-^ l#^Sf #^o)l ol^A^ 

#71 <a^3r^ a 3i tfHEm sis ^ i-oii «a^*>^ ^tii,- 

#71 ^OS^EI Tfll -ifn> t|lolEl# ^jfe #7)1; 

7112 1# S3^*>7l i?l*H #71 ^j^ SlS*Sl ?]eftl ^*JS>ir ^ 

#7] Tfli ^ 7fl 2 ^± -fr# 1# cflolEll- #^Al7]ir ti-^ll» a#§r^r 53 S-^iiS *>fe * r *3*€ ^# ^isj- 

^ll#°ll Sa^^i, A o V 7] <y^^ -Ajs^l DflolEi-i- S)S. ^-^ 'a§lS(-ir ^741^ A o > 7 ) ^ S «.AH 0. 5L « E ^ Tfl 1 9^ -froj- 

^# cflolEl^ ^-7)lifr, aj<H£. 5>u}«l 3fi-E]« #-8-*H ^^^^5- ^^f^ ^r^Slfe 
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3. 

5fl°W. ^7} ^ ^12 ^ £f ^}o]B\S. A>^ A | 7 ] fe ,3.3}- Aj- 7 ) ^, ^ ^ 2 ^ ± o.t$ cflo]^ 

^ 7M^°J -SL»1efl°]# ^*Kr ^Tfl-i- if §fe 5J# *>fe Af^sm ^f HJ-U. 

4. 

*fll*cMl &e]*\. ^7} ^ SjiS.** ifl^-Ja *HHf >€-nSr 7>^1 fee) £ ■£ ^ J^L SH=- ^*3}-€ ^f 

^llf^l Sfl<H*l. -*7l <a^€ ^sfl cfloie^ ^71 33 ^s.*sl £)-<?] A}f a>^-§>^ s.^ o.^ *|. 

^ ^>*3]-€ Hf SfcfcS* «o^. 
6. 

^ll^l 5fl°W. A> 7] 2)^. ^J^L^fE) *fll 5^ -fr" 0 > ^f 3H^# S^*Hr T&Jflfe, 

^17*^1 Sl^W, #7l cflolE-1 H)lo|A f ^A^Kr i^jJ^Ai o. S «]<^Rr #7ll«- if 

*>fe 53* ^^AS *Wlz\-& ^f ^±S[ 

^JnfU- 9. 

HVS^I 3? £-«"§- EfliSSV7l Al^Ej^ o}o^, 
5}JL »; ^ 

■a^^ ^ E)lo]E]l- a o V 7 | J}^ w.^ ^-ofl 7.}%-<Lg_ 017^1-Jl, A 0 V 7 ] ^ S ^.Al -t^JfEi ^± ^f Cl|o)E-il- 7\ 

^J2.S S^M, ^-7] ^ -8-13- If tflo]E^# S# i'JSiiS. A}^-0.3L M-Efl^Jl, Aj- 7 ] ^-4- o-nl- ^ cflolE^# Cf^ 

71^11-^ ""^A t ^o]B\ aflol^ A-]Ul Aj-ofl A>^O.S A-^AJ-^ Sfe Jj^- s-^i As ^ 

^3 3^5. BfliS«)-7] 
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